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Response to Arguments and Amendment 

The Amendment filed on 10/19/06 in response to the previous Non-Final Office Action (7/19/06) is 
acknowledged and has been entered. 

Claims 2-5, 9-68, and 70-169 have been cancelled previously. Claims 1 , 6-8 and 69 are pending 
and under consideration. 

The following office action contains NEW GROUNDS of rejection. 

Rejections Withdrawn 

The rejection of claims 1, 6,8, and 69 under 35 (JSC § 112 1 st written description is withdrawn in 
view of the applicant's argument. 

The following is a New Ground of rejection-based on new consideration 
Rejection under 35 U.S.C. 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent therefor, 
subject to the conditions and requirements of this title. 

Claims 1,6-8, and 69 are rejected under 35 U.S.C. 101 because the claimed invention is not 
supported by either a specific, substantial, and credible asserted utility or a well established utility. 

Claims are drawn to an antibody-conjugated enzyme, wherein the enzyme is modified 
deoxycytidine kinase (dCK) having an amino acid sequence of SEQ ID NO: 5 and antibody is CD33 
antibody comprising HuM195. 

The specification on page 1 1-13 teaches AraC, as nucleoside analog prodrug, is a most active 
agent in treating acute myeloid leukemia (AML, page 13) and teaches modified dCK (SEQ ID NO: 5) 
having enhanced kinase activity of dCKto phosphorylate nucleoside analog, to increase the efficacy of 
the analogs, such as AraC. The specification then teaches that a conjugate of modified dCK and 
antibody to CD33 specifically binds to the protein primarily expressed in AML cells and is internalized into 
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the cells. The specification further teaches that Arac is administered to a patient with antibody-enzyme 
conjugate, which increases the concentration of nucleoside analogue NA-triphosphate in the targeted cell 
and results in increased cytotoxicity in the cells. Although the specification particularly teaches that the 
conjugate specifically recognizes the antigen on the tumor cell and is internalize into the cell, the 
specification does not teach whether or how the dCK conjugate penetrates the membrane into the 
nucleus to phosphorvlate the nucleoside analog because the process seem to occur inside the nucleus, 
not in the cytoplasm of the cells. 

The instant claims are drawn to an antibody-conjugated modified dCK of SEQ ID NO:5. In order 
to fulfill the requirements of 35 U.S.C. 1 01 , said conjugate must be indicative of a specific, substantial and 
credible utility, such as the utility for treating cancer. Although the specification assert that the conjugate 
is used for treating leukemia, the disclosure does not teach whether or how the conjugate work in order to 
achieve the purpose. The specification does not provide enough convinced evidence to support the 
claimed conjugate work more effective when the cells were treated with AraC with the conjugate 
compared to without the conjugate (see fig 9). 

A substantial utility, by definition, is a utility that defines "real world" use, and a utility that requires 
or constitutes carrying out further research to identify or reasonably confirm a "real world" context of use 
is not a substantial utility. In the instant case, antibody-conjugated modified dCK of SEQ ID NO: 5 
suggests a potential for treatment purpose, which, at the most, is an interesting invitation for further 
research and confirmation as it is not a practical method for "real world" use, and it requires significant 
further research and experimentation in order to form a useful and practical treatment method, which, by 
no means, is a routine or conventional experimentation. These further research and experimentation, 
however, is part of the act of invention, and until it has been undertaken, the claimed invention is not 
considered substantial. As discussed above, the specification does not provide enough convinced 
evidence or guidance to support that the claimed conjugate could work or effectively work to kill the 
cancer cells when the conjugate is internalized into cytoplasm, not into the nucleus of the cell. 



Application/Control Number: 1 0/791 ,1 55 Page 4 

Art Unit: 1642 

Therefore, without objective evidence indicating how to use the antibody conjugated dCK (SEQ 
ID NO: 5) in treating leukemia blast cells, the instant claims lack a specific, substantial , and credible 
asserted utility. 

Claims 1, 6-8 and 69 are also rejected under 35 U.S.C. 112, first paragraph as below. 
Claim Rejections - 35 (JSC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1, 6-8 and 69 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Claims are indefinite because the term "an amino acid sequence.... SEQ ID NO: 5" in claim 1 is 
not clear. It cannot be determined whether "an amino acid sequence" means the amino acid sequence 
of SEQ ID NO: 5 or any fragment of SEQ ID NO: 5 because the claim language "an amino acid 
sequence" reads on any fragment of or as small as two amino acid peptide fragment of SEQ ID NO: 5. 
Claim 1 renders the dependent claims 6-8 and 29 indefinite. This rejection can be obviated by amending 
the claims to the amino acid sequence of SEQ ID NO: 5. 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Drawn as enablement: 

Claims 1, 6, 8, and 69 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the enablement requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and/or use the invention. 
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Factor to be considered in determining whether undue experimentation is required, are 
summarized in EX parte Forman . 230 USPQ (BPAI 1986). They include the nature of the invention, the 
state of the prior art, the relative skill of those in the art, the amount of direction or guidance disclosed in 
the specification, the presence or absence of working examples, the predictability or unpredictability of 
the art, the breadth of the claims and the quantity of experimentation which would be required in order to 
practice the invention as claimed. 

Claims are drawn to an antibody-conjugated enzyme comprising modified dCK, the amino acid 
sequence identified as SEQ ID NO: 5 or any of its fragment as small as two amino acids (reciting as an 
amino acid sequence in claim 1) conjugated to any antibody comprising HuM195 recognizing CD33 
expressed on the leukemia blast cells. 

The specification on page 11-13 teaches that modified dCK (SEQ ID NO: 5) having increased 
kinase activity of original dCKto phosphorylate nucleoside analog, such as AraC, to increase the efficacy 
of the analogs. AraC, as a nucleoside analog prodrug, is a most active agent in treating acute myeloid 
leukemia. The specification also teaches that Arac is administered to a patient with antibody-enzyme 
conjugate that increases the concentration of nucleoside analogue NA-triphosphate in the targeted cell 
resulting in increased cytotoxicity in the cells. Although the specification particularly teaches that the 
conjugate of dCK and antibody to CD33, HuM195, recognizes the antigen on the tumor cell and is 
internalized into the cell, the specification does not teach whether or how the dCK conjugate penetrates 
the membrane into the nucleus to phosphorylate the nucleoside analog and kill the tumor cells because 
the process seems occur inside the nucleus, not in the cytoplasm of the cells. The specification does not 
provide any teaching on whether a fragment (an amino acid sequence) of modified dCK having the same 
ability as the modified dCK to phosphorylate the nucleoside analog or AraC. 

One cannot extrapolate the teachings of the specification to the claimed invention because 
determining the function of the claimed antibody-conjugated enzyme requires undue experimentation, 
especially given that the modified dCK in the antibody conjugate functions and is located inside the 
nucleus of cells. In order to phosphorylate the nucleoside analog to treat leukemia, the antibody 
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conjugate enzyme needs to cross the cell and then nucleus membrane to get into nucleus. It is known in 
the art that dCK, as a chemotherapy agent, phosphorylates nucleoside analogs incorporated into DNA . 
and cause cell death. It is also known in the art that the cellular DNA is replicated in nucleus and in the 
mitochondria and nucleoside analogs may interfere with DNA replication in both these sub-cellular 
location as stated by Zhu et al., (JBC, vol 275, page 26727, 2000, abstract). The instant specification 
although provides a teaching on the antibody HuM195 recognizing antigens on the tumor cell and 
internalized into the cell, does not provide any guidance on where and how the antibody conjugated dCK 
phosphorylate the nucleoside. As understood by one skilled in the art that the DNA replication during the 
cells division mainly occurs in the nucleus, the specification does not provide any guidance on how the 
conjugated enzyme get into the nucleus to phosphorylate the nucleoside analog before being 
incorporated into DNA and kill the cells. 

Due to the limited teachings of the specification on where the antibody conjugated enzyme is 
located and functions and due to the lack of guidance of the structure of claimed antibody-conjugated 
enzyme fragment (an amino acid sequence), one of skill in the art would be forced into an undue 
experimentation in order to practice the full claimed invention. 

Conclusion 

No claims are allowed. 

The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 

Bagshawe et al., (US Patent, 6299876, 2001) teach an antibody- enzyme conjugate that is used 
to generate a cytotoxic drug for cancer therapy. Bagshawe et al., teach the enzyme in the conjugate 
could be for nucleoside synthesis and specifically inhibits the incorporation of nucleoside to the DNA in 
the tumor cells since the antibody in the conjugate could bind to the surface of tumor cells (column 14). 
Bagshawe et al., do not teach or suggest the antibody conjugated to modified dCK of SEQ ID NO: 5. 
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Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Lei Yao, Ph.D. whose telephone number is 571-272-31 1 2. The examiner can normally be 
reached on 8am-6.00pm Monday-Thursday. 

Any inquiry of a general nature, matching or file papers or relating to the status of this application 
or proceeding should be directed to Kim Downing for Art Unit 1642 whose telephone number is 571-272- 
0521 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Shanon Foley can be reached on 571-272-0898. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 



Lei Yao, 
Examiner 
Art Unit 1642 
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